This study purpose is to connect the proxy of financial development which is total banking sector's deposits with the economic growth in North Cyprus. The reason for using the total deposit differently with the existing literature is because North Cyprus is bank-based financial system. Therefore, this study provides an analysis of the connection between finance-growth nexus in North Cyprus from 1978 through 2015, using the autoregressive distributed lag (ARDL) model and combined cointegration to evaluate and verify the relationship. In addition, this research added the inflation rate to the model specification to investigate the inflation-growth interaction. The results revealed that both methods of cointegration provided robust evidence for a long-run relationship between financial debt and growth. The ARDL long-run and short-run coefficients showed the positive impact of depth and the negative impact of inflation on economic growth, thereby confirming the strength of the financegrowth and inflation-growth connections. Moreover, financial depth had a larger coefficient than the inflation rate. Finally, the VECM Granger causality test provided evidence for unidirectional causality from the total deposits and inflation rate to economic growth in North Cyprus. These results are significant for the policymakers of North Cyprus because the findings show that economic growth can be improved by enhancing the deposit rates in the financial system.
bank-based financial system, so banks are the primary institutions for funding individuals, investment projects, firms, and governmental agencies. Bank deposits, which constitute a significant share of the banks' liabilities, are the leading source of funds available for financing. Therefore, it is reasonable to expect that the amount of total deposits, as the main source of funds for economic activities, would have a substantial effect on economic growth.
Of course, the financial development in any country implies the improvement of financial services that should be supported by policies designed to increase their effectiveness and efficiency. Efficient financial intermediation allows capital to be allocated to the most profitable projects in the economy. Improved quality and depth in the financial sector leads to growth in the available funds, and channels the savings to the most highly productive opportunities. Therefore, demonstrating the relationship between depth and the economy can motivate the creation of policies that improve financial development and promote economic prospects.
Financial development is usually measured by many factors, including the depth and size of the financial system, among others. The World Bank classified the ratio of deposits to GDP as one indicator of financial depth. Beck et al. (2010) used the calculation of deposits as a share of GDP as an indicator of financial intermediary development. Arestis and Demetriades (1997) discussed evidence that the relationship between finance and growth utilises bank-based measures of financial development, such as the ratio of bank deposits to nominal GDP. However, the State Planning Organization, a governmental agency of North Cyprus, provides only the data for deposits, so the ability to measure financial depth is limited. Because the financial system of North Cyprus exhibits the characteristics of a bank-based financial structure, this study used the bank-based measurement of financial development, in the light of a substantial number of existing studies, to examine the relationship between finance and economic growth in North Cyprus.
In the existing literature as discussed above, various studies have explored the relationship between financial development and economic growth. This study also tries to investigate the financial-growth nexus and also using inflation rate as another regressor to contributes the existing literature in several ways. Firstly, in a manner that differs from the existing studies of North Cyprus, we used the banks' total deposits as the financial depth indicator to establish the relationship between finance and economic growth. Since the financial system of North Cyprus can be classified as bank-based, the accumulation of savings is an important indicator of the condition of the financial system. Secondly, we included the inflation rate in our empirical investigation, which is a new approach to assessing the relationship between finance and economic growth in North Cyprus. At the same time, this study examined the inflation-growth nexus. None of the previous studies of North Cyprus have included the inflation rate in their modelling and analysis of the finance-growth nexus. Lastly, another significant contribution of this work is that we used the quadratic match-sum method to convert the annual data to quarterly data to investigate the long-run and short-run relationships between depth, inflation, and growth. Prior studies used yearly data to investigate the long-run and short-run interactions, and used Granger causality to expound the finance and growth interaction. For this study, we used quarterly data 2 from Q1 1978 to Q4 2015 to investigate the relationship under the autoregressive distributed lag (ARDL) bounds test combined with cointegration. However, the ARDL model suffers from problems identifying the cointegration order in a series because it is a single cointegration equation. Therefore, to improve the robustness of the results, our research also applied a combined cointegration test that produced more reliable results based on other conventional cointegration tests. After utilizing quadratic match sum method, the number of observations rose to 152. Additionally, this study applied Granger causality under VECM framework to investigate the direction of causation not only in the short and long-run but also joint causality. The limitation of this study was that there was no data available for other proxies of financial development. Hence, we used only total deposits as the financial depth indicator to establish a nexus between finance and growth. The remainder of this paper is organised as follows. Section "Literature Review" presents the literature review. Sections "Model Specification and Data Collection4" explains the model specifications and data collection methods, while Section "Methodology" describes the empirical methodology. Section "Empirical Results" provides the empirical results and a discussion. Finally, Section "Conclusion and Policy Implications" concludes the study and offers an overview of policy implications.
Literature review
Without any doubt, the most watched indicator from the viewpoint of market participants and governmental institutions is economic growth. Economic growth is represented by significant indicators such as real GDP, as investigated and forecast by the work of Türsoy (2013) in North Cyprus.
Financial development is defined as the growth of the range and the size of financial activities. Theoretical studies have accepted the idea that the finance-growth nexus exists, and researchers have provided empirical evidence for the relationship between economic growth and financial development. For example, Schumpeter (1912) argued that a well-developed financial market provides higher profits for investors and entrepreneurs, which in turn promotes economic development. Accepting the finance-growth nexus and the role of the financial system in economic development provides the basis for evaluating future policy implications. An interruption in the financial system would impact the economy adversely. The financial crisis that began in 2008 showed the importance of a well-functioning financial system for the economy.
Inflation-growth Nexus
Fischer (1993) suggested that inflation reduces economic growth by causing a decrease in investment and growth of an economy. Empirical evidence for the relationship involved in the inflation-growth nexus showed that inflation has a negative effect on economic growth. Eggoh and Khan's (2014) empirical results validated the inflation-growth nexus. Rousseau and Wachtel (2002) investigated the relationship between the financial sector and economic growth in connection with the inflation rate. Their study found that periods of high inflation have adverse effects on economic growth, and also have implications for the finance-growth nexus. Haslag and Koo's (1999) investigation demonstrated the positive effects of depth and the adverse effects of inflation on economic growth. Hung (2003) developed a framework that allowed the inflation rate to play an important role in determining the finance-growth nexus.
Finance-growth Nexus
The hypothesis that the financial system has a positive effect on growth was proposed and developed by Goldsmith (1969) , McKinnon (1973) , King and Levine (1993) , and Rousseau and Wachtel (1998) , and these studies showed that financial depth is related to economic growth.
Financial development plays a vital role for both developing countries and developed countries. In this connection, Faisal, Tursoy, and Berk (2018a) conducted a study to analyse the linear and non-linear relationship between financial development and Internet usage for Turkey. The study utilised the ARDL bounds testing approach to identify the evidence of cointegration. The authors reported strong evidence of a long-run relationship. Furthermore, asymmetric causality test was applied to investigate the asymmetric causal relationship between the estimated variables. The findings of their study highlighted the absence of any asymmetric causal relationship between financial development and economic growth.
In another study, Faisal et al. (2017a, b) analysed the relationship between economic growth, FDI, stock prices, and financial development. Their findings confirmed evidence of a long-run relationship between the estimated variables using the ARDL bounds testing approach. These results further highlighted the evidence of a causal relationship between financial development and economic growth in short-run, long-run, and joint causality testing. The results further implied the absence of both demand-following and supply-leading hypothesis in their studies. In another recent study, Faisal, Tursoy, and Resatoglu (2017b) investigated the nexus between economic growth and financial development for Pakistan. The findings of their study confirmed the evidence of both a demand-following and supply-leading hypothesis.
In addition, there has been some previous literature regarding financial development in the context of North Cyprus. For example, Güryay et al. (2007) investigated the finance-growth nexus by using the OLS method. The results showed that financial development did not cause economic growth between 1984 and 2003. This study used the depth variable to represent financial development; this variable was the ratio of government liabilities to GDP. Another study by Fethi et al. (2013) provided evidence for the financial sector's investment contributions to the output level of the North Cyprus economy in both the short-run and long-run. This study suggested a unidirectional causality from finance to growth.
Most of the studies in the literature ignored the role of structural breaks in the time series, but the data spans of most of the time series had series fluctuations that needed to be taken into account. In this paper, in addition to the conventional unit root test, we applied the structural break unit root test to identify the integration order of a series in the presence of structural breaks. Furthermore, we applied the work of Bayer-Hanck (2013) using combined cointegration, an approach that is more robust than the conventional Johansen cointegration test.
Model specification and data Collection4
Based on the above empirical study, in this section we provide the model specifications to obtain the impact of financial deepening and the inflation rate on economic growth. The nexus between financial development and inflation can be investigated using the following model:
where L represents the natural logarithm of the selected variables, and the beta coefficients show the long-run elasticities. εt is the white noise error term. Our study covers the period from Q1 1978 to Q4 2015. To represent financial development, this study uses the total bank deposits (DEP) in North Cyprus as the indicator, following previous studies by Beck et al. (2010) and others. Economic growth is measured by the gross national product per capita (GNPp). Last, to capture the effects of the macroeconomic environment in North Cyprus, the inflation rate (INF) is used instead of the interest rate. For this period, the interest rate data is not available for North Cyprus.
In addition, this study uses the quadratic match-sum method to convert the annual data into quarterly data. Transforming the data from low frequency to high frequency adjusts and solves the problems related to seasonal variation. Therefore, as Cheng et al. (2012) and Faisal et al. (2018a, b) explained, the quadratic match-sum method decreases the variation in the data. Consequently, we use this approach because of its suitability for converting annual data into quarterly data.
Methodology
Before applying the ARDL bounds test for cointegration and Bayer-Hanck combined cointegration method to verify the long-run relationship between the variables, it is important to determine the order of integration by implementing the unit root test. Our study used the ADF (Dickey & Fuller, 1979) and PP (Phillips & Perron, 1988) unit root test methods to conduct the stationarity tests for the variables. The conventional unit root test cannot identify the evidence of the structural break unit root tests. Accordingly, this study also applied the Clemente-Montañés-Reyes test with one and two structural break unit root tests to identify the integration order in the presence of the structural break test.
To investigate the cointegration between the variables, such as LGNPp, LDEP, and LINF, this study used the ARDL bounds test method developed by Pesaran et al. (2001) . The cointegration methods provided by Engle and Granger (1987) , Johansen and Juselius (1990) , and Phillips and Hansen (1990) were used to determine the long-run relationship between the variables. In addition, to verify the long-run relationship between the variables, we employed the combined cointegration approach originally proposed by Bayer and Hanck (2013) that combines four different methods together to estimate the joint cointegration between the variables.
The ARDL model for the standard functional specification between economic growth, deposits, and inflation rate is given as follows.
Here, υ1t is the error term that is white noise, and Δ represents the first difference. To analyse cointegration among the selected variables, the bounds test is applied. The short run coefficients are tested jointly using the Wald test or a joint F-statistic. The value obtained from the F-statistic is then compared with the lower bounds and upper bounds critical values obtained as shown by Pesaran et al. (2001) . If the value of the F-statistic lies above the upper bounds critical values, suggesting the evidence of a long-run relationship among the estimated variables. However, no conclusion can be drawn if the F-statistic's value lies between the UBCV's and LBCV's values. No evidence of cointegration exists if the F-statistic's value lies below the LBCV's value. The short-run equations under the ARDL framework can be written as shown:
This study also checked the robustness of the estimation, which is provided by the ARDL approach with the combined cointegration methods. Bayer and Hanck (2013) confirmed the robustness using a single cointegration equation. Their combined cointegration test can be applied to those series that are integrated of the same order Faisal, 2017, 2018) . Furthermore, the results obtained in this test are based on the joint properties of the tests by Banerjee et al. (1998) , Engle and Granger (1987) , Boswijk (1994) , and Johansen (1995) that provide more consistent and reliable results.
Bayer and Hanck's (2013) combined cointegration method is based on Fisher's formulas, and can be written with the cointegration test P-values as follows:
where PENG&GRA, PJOHAN, PBOS, and PBDM are the p values for the different cointegration tests. The critical values have been obtained from Bayer and Hanck (2013) . After the cointegration methods have been applied to estimate the long-run relationship between the variables, the Granger causality test is applied to investigate the direction of the causality. When the long-run relationship is obtained from the cointegration test, then a Granger-type causality can be tested by augmenting the model with a single period lagged error correction term. Therefore, the vector error correction model (VECM) can be applied as follows:
In the above equation, ECT represents the error correction term that is added to the model. With this equation, the Granger causality can be investigated in three forms:
short-run, long-run, and joint. Based on the studies by Asafu-Adjaye (2000) and Masih and Masih (1996) , short-run causality is determined by the Wald test to specify the significant coefficient using the first difference variables. The second form of causality can be identified with the error correction term in the system of the equation, as proposed by Masih and Masih (1996) . Long-run causality is determined using the t-test or Wald test for the lagged error correction term. The last source of the causality, which was mentioned by Lee and Chang (2008) , is tested using the relevant coefficient of the first difference series and the relevant coefficient of the lagged error correction term.
Empirical results
As explained previously, in this study the ARDL bounds test for cointegration was applied to investigate the impact of the banks' deposits and the inflation rate on economic growth in North Cyprus. Before reviewing the empirical results from the cointegration and Granger causality tests, first the ADF and PP unit root tests were used to examine the order of integration of the variables. Theoretically, the ARDL approach can be applied to the regressors, which are independent variables I (0), I (1), or a mixed order of integration. Based on Pesaran et al. (2001) , the regressand and should be I (1). Therefore, to apply the bounds test for cointegration, we used unit root tests to examine the order of integration of the variables and to ensure that none of them was I (2) (Faisal et al., 2017a , b and Tursoy and Faisal, 2017 , 2018 Faisal et al., 2018a, b) .
Based on the findings in Tables 1, 2 and 3, it can be observed that all the variables had the same order of integration, which was I (1). In addition, the structural break denote the significance at 1, 5 and 10% level, respectively. The Schwarz information criterion was utilised to select the optimal lag, while the Newey-West Bartlett kernel was utilised to determine the bandwidths for PP Table 4 , the results of the ARDL bounds test provided strong evidence for cointegration among the variables. The F-statistic value of the bounds test was 8.69, which was greater than the upper critical bounds value at 1%. This finding suggested a strong long-run relationship between the concerned variables in this study.
After the long-run cointegration was observed by the bounds test, we developed the following tables to represent the short-run and long-run relationships between the variables. The results from the short-run estimation under the ARDL framework are shown in Table 5 . It can be stated that deposits had a significant and positive impact on the economic growth in North Cyprus. However, the inflation rate affected the economic growth negatively and significantly. Moreover, the coefficient of the error correction term was negative and statistically significant at 1%. This result confirmed the long-run relationship between the variables. The negative sign and significant coefficient of the lag of the error correction term suggested a The ARDL model in this study was performed with unrestricted constant and restricted linear Trend (Case IV)
convergence from short-run disequilibrium to the long-run equilibrium. The speed of adjustment was approximately 8% in one quarter.
Parallel to the results in the short-run, the long-run estimation under the ARDL framework also confirmed the positive impact of deposits and the negative impact of inflation on the GNP per capita, as shown in Table 6 . The coefficient of the deposits was 0.8, which suggested the greatest impact was on economic growth. The coefficient of inflation was − 0.005, which highlighted the adverse impact of inflation on the economy. The gain in the banks' deposits improved the economy positively by increasing the available funds for local profitable projects and investment, adding a positive contribution to economic development. Based on the findings by Faisal (2017, 2018) , investment in North Cyprus was highly correlated with savings under the Feldstein and Horioka (FH) hypothesis. When the banking system experiences an increase in deposits, the rise in available funds augments the possibility of growth in the economy.
In contrast, high inflation affects the economy negatively, because inflation decreases purchasing power and makes the available funds costly for companies using the financial system. Therefore, high inflation causes a substantial rise in the interest rate either directly or indirectly, and thus increases the cost of funding. When funding costs are high, businesses are more willing to engage in highly risky activities to cover financing costs, which in turn increases the likelihood of bankruptcy. As expected based on this theoretical work, a negative relationship was found between inflation and economic growth.
The results of the diagnostic test for the ARDL model are reported in Table 7 . These findings suggested the absence of any serial correlation between residuals and heteroscedasticity. We evaluated the stability of the results with the Ramsey RESET test. The test indicated that the estimated model was stable. All diagnostic tests confirmed the reliability and validity of the ARDL estimates. To confirm the robustness of the ARDL bounds test for cointegration, the Bayer-Hanck combined cointegration test was conducted. The results are given in Table 8 . These findings showed that the F-statistic values for ENG & GRA and ENG & GRA-JOHAN-BOS-BDM were greater than the critical values at 1%, which rejects the null hypothesis that there is no cointegration. Therefore, this outcome provided evidence that the estimated variables were cointegrated.
In this study, the VECM Granger causality was also applied to investigate the direction of the causal relationship between the variables. Granger (1969) stated that VECM Granger causality provides evidence indicating whether the variables are cointegrated in a long-run relationship. Table 9 represents the causal relation between the GNP per capita, deposits, and inflation rate, and summarises the short-run, long-run and joint causality results. According to the coefficient of the lagged error correction term, there is evidence for a long-run relationship between the variables. Specifically, for the GNP per capita, a significant lagged error correction term was found. Unfortunately, significant coefficients were not found for the dependent variables for deposits and inflation. Furthermore, deposits and inflation were causing the GNP per capita in the short-run, which is represented by the lagged error term. Granger causality results implied that both financial development and inflation are causing the economic growth in North Cyprus. The disequilibrium in the short-run relationship is adjusting with approximately 4% with finance and inflation rate to the long-run equilibrium.
Conclusion and policy implications
In this study, we analysed the long-run and short-run relationship between economic growth, bank deposits, and the inflation rate in North Cyprus from Q1 1978 through Q4 2015. The ARDL bounds test for cointegration and the Bayer-Hanck combined cointegration method were used to examine the cointegration. The test results for both cointegration methods suggested a strong long-run relationship. Additionally, short-run and long-run equations were estimated under the ARDL framework. The coefficients for the long-run and short-run estimations confirmed a negative relationship between the inflation rate and economic growth. These findings support the view that a high inflation rate can restrict economic activities in the economy of North Cyprus. Meanwhile, the coefficient of the proxy of financial development is positive and significant. This is supporting the view that investments which are supported by the available funds (deposits) are causing economic progress into the economy. In addition, Granger causality confirmed a unidirectional causal relationship between economic growth and the inflation rate in North Cyprus. In addition, we demonstrated a positive relationship between deposits and economic growth. A high rate of deposits in the banking sector promotes economic growth within the economy by providing a substantial level of funds that can be allocated to investment activities. Based on the Granger causality test, none of the variables caused the country's deposits to increase. However, deposits did cause economic growth in North Cyprus, while the inflation rate had a unidirectional negative impact on economic growth.
These findings support the view that having a well-functioning financial system enhances economic activity in the North Cyprus economy. The results are significant for policy makers because the findings demonstrate that the economic growth of North Cyprus can be improved by enhancing the deposit rates in the financial system. Further development in the rate of savings entered into the banking sector would make more funds available for profitable projects. Possibly the best available option for the Central Bank of North Cyprus is to enhance the rate of deposits by adjusting the rediscount rate or bank rate i.e., the interest rate changed by the banking authority to affect the amount of reserve funds in the North Cyprus banks. This action would increase the amount of funds available to loan for economic activities.
Endnotes
1 North Cyprus is used in this study to represents the Turkish Republic of Northern Cyprus which is established at 15 November 1983 and recognized by Turkey.
2 The Quadratic match sum method has been utilized in this study to convert the annual data into quarterly data. Furthermore, this method is more useful in avoiding any seasonal variations that occurs in the data (Faisal, Tursoy and Berk (2018) 
